Background {#Sec1}
==========

There is general agreement that health literacy goes beyond the ability to read, write and understand the meanings of words and numbers in health care settings \[[@CR1]\]. Health literacy comprises various competencies and depends on individual and community factors. These factors include different issues ranging from cultural issues to health care, public health and other relevant systems and settings in which people obtain and use health information \[[@CR2]\].

Health literacy is a complicated concept \[[@CR3]\] that is a global issue \[[@CR4]\] and its existence is a way to achieve good health. One common definition of health literacy is offered by the World Health Organization (WHO) and reads as follows: 'the cognitive and social skills which determine the motivation and ability of individuals to gain access to, understand and use information in ways which promote and maintain good health' \[[@CR5]\]. It is believed that people with inadequate health literacy might suffer from poor health, have little information about disease prevention, participate less in clinical preventive services against chronic illnesses, and have trouble comprehending health instructions or interpreting them correctly \[[@CR6], [@CR7]\]. Furthermore, limited health literacy is associated with poor adherence to medical treatment and inappropriate communication with health professionals, more hospitalization, increased medical and health expenditure, higher mortality and morbidity and poorer self-care \[[@CR8]\]. Therefore, the measurement of health literacy is an essential component of any effort to prevent consequences of limited health literacy and health care discrepancies \[[@CR9]\].

The number of instruments developed to address and evaluate health literacy is growing rapidly. The most widely and frequently used instruments are the Rapid Estimate of Adult Literacy in Medicine (REALM) \[[@CR10]\], the Test of Functional Health Literacy in Adults (TOFHLA) \[[@CR11]\], and the Newest Vital Sign (NVS) \[[@CR12]\]. These instruments have been criticized for several reasons, including for assessing only a few domains of health literacy, not being suitable for use in intervention studies or not having been developed with a health promotion perspective \[[@CR13]\]. Furthermore, most of these scales were developed and used in clinical settings \[[@CR14]\]. Haun et al. in a comprehensive review of the literature from 1999 through 2013 identified 51 instruments and reported that most instruments represent a narrow set of conceptual dimensions with limited modes of administration and missing information on key psychometric properties. They recommended that as researchers develop new measures, a full range of conceptual dimensions of health literacy and better validation studies should be included to establish sound evidence for measuring health literacy \[[@CR15]\]. As such, instruments that were developed recently are improved greatly \[[@CR16], [@CR17]\]. More recently The WHO Regional Office for Europe provided a comprehensive review of older and the recent instruments (31 instruments) and concluded that at the policy level, frameworks and indicators that cover various domains are needed to enable consistent and comparable population monitoring and evaluations \[[@CR18]\].

However, it should be noted that there are three types of health literacy instruments: general health literacy instruments, condition (disease or content) specific measures, and instruments that are developed for specific populations \[[@CR15]\]. The WHO Regional Office for Europe also followed a very similar categorization for health literacy instruments \[[@CR18]\]. Of these, most investigators usually use the general measures that are applicable to different conditions and populations. Thus, the focus of this study is on developing a general instrument for measuring health literacy. In doing so we provided a short list of existing measures that includes the advantages and disadvantages of existing well-known general health literacy instruments (Table [1](#Tab1){ref-type="table"}; for a more comprehensive list see \[[@CR15], [@CR18]\]). Table 1A short list of some selected instruments for measuring general health literacyNameAuthors (publication Year), \[ref\]TargetThe most important advantagesThe most important disadvantagesRapid Estimate of Adult Literacy in Medicine (REALM)Davis et l. (1991), \[[@CR10]\].AdultsQuick and easy to administer, short version availableOnly measures reading ability, has problems when administering to patients with limited reading ability.Test of Functional Health Literacy in Adults (TOFHLA)Parker et al. (1995), \[[@CR11]\].AdultsAvailable in Spanish, German, French, and Italian. Short version available. Has been validated in several samples representing diverse populations.The use of the instrument is limited to health service settings. The short-TOFHLA is only a test of reading comprehension and might prove useful as a screening instrument to identify patients with very limited reading ability rather than health literacyNewest Vital Sign (NVS)Weiss et al. (2005), \[[@CR12]\].AdultsQuick functional health literacy assessment that includes numeracy.The scoring description lack precision. With high sensitivity, the NVS might misclassify patients with adequate health literacy, while the specificity might result in overestimating the percentage of patients with limited literacyScreening Questions for Limited Health Literacy (SILS)Morris et al. (2006), \[[@CR19]\], Chew et al. (2008), \[[@CR20]\]People with limited literacyVery easy and short (3 items)Only measures reading, understanding and filling out medical formsMedical Term Recognition Test (METER)Rawson et al. (2010), \[[@CR21]\].AdultsQuick and easy to administerIt is a one-dimensional instrumentHealth Literacy Skills Instrument (HLSI)McCormack et al. (2010), \[[@CR22]\].AdultsAssesses multiple health literacy domains with a skills-based approach. Available in short form.Primarily focusing on functional health literacy using different means such as documents, oral communication and Internet making it relatively difficult to admisterHealth Literacy Assessment Using Talking Touchscreen Technology (Health LiTT)Hahn, et al. (2011), \[[@CR23]\].AdultsSelf-administered, computer adaptedNot able to distinguish higher levels of health literacy. Health literacy assessment might be influenced by computer literacy and skillsCanadian Self-Report Health Literacy SkillsBegoray and Kwan(2012), \[[@CR24]\]AdultsShort instruments that includes nine self-reported itemsUses very general items and cannot provide accurate estimation of health literacyHealth Literacy Questionnaire HLQ)Osborne et al. (2013), \[[@CR16]\].AdultsContains multiple domains of health literacy, relatively well developedNot identified yet.European Health Literacy Questionnaire (HLS-EU-Q47)Sørensen et al. (2013), \[[@CR17]\].Age 15+Comprehensive, available in more than 10 languages.Developed in European context. However, ccurrently the Asian version also was developed.HLS-EU-Q16Sørensen et al. (2015), \[[@CR25]\].Age 15+Comprehensive instrumentDeveloped in European context.All Aspects of Health Literacy Scale (AAHLS):Chinn and McCarthy, (2013) \[[@CR26]\]Age 15+Measuring functional, communicative and critical health literacyAlthough short, it is not useful for population studies since it might be confusing for people with limited education and literacy.

The aim of this study was to develop a rigorous and valid instrument for measuring health literacy for adults, yet easy to use, and multidimensional. Although the current study is not unique, perhaps could contribute to the existing knowledge on the topic as the instrument reported here was developed in a non-western country.

Methods {#Sec2}
=======

The conceptual framework {#Sec3}
------------------------

The core conceptual model presented by Ratzan and Parker inspired the current study's conceptual framework of health literacy. The concept comprised the ability to obtain health information (access); understand health information (understanding); ability to assess and evaluate the health information (appraisal); and use the information to make a decision (apply or use health-related information) \[[@CR27]\].

Item generation {#Sec4}
---------------

We used a similar methodology that previously was described in details elsewhere \[[@CR28]\]. In brief, first a review of existing health literacy measures was conducted. The review was performed in 2012 and has since been updated. Consequently a panel of specialists in public health, health education/health promotion, health care management, mental health, oral health, maternal and child health, and community medicine was held. The selection of experts was based on their research interest, previous works on health literacy and managerial responsibility in the health care system. Panelists' characteristics are presented in Table [2](#Tab2){ref-type="table"}. Following ten sessions, of at least 3 h, an item pool of 400 statements was generated. Items were generated using brainstorming in each session and a member of the panel was responsible for listing the items. The panelists were limited to suggesting items related to the potential subscales (reading, access, understanding, appraisal, and behavioral intention). Then items were checked for duplicates and excluded when they were inconsistent with the intended subscales. Accordingly, the panel reduced the number of items to 66. Upon initial agreement on selected items a 5-point Likert scale (never =1, rarely =2, sometimes = 3, usually = 4, always = 5) was used to indicate the lowest to highest level of the respondents' abilities. In the next step, content validity and face validity of the questionnaire was evaluated. Table 2The characteristics of panelistsSpecialtyAgeGenderProfessional responsibilityPublic Health55MaleSenior ResearcherHealth Education44MaleSenior ResearcherHealth Education45FemaleResearch FellowHealth Education43FemaleResearch FellowHealth Education/Health Promotion50FemaleSenior ResearcherHealth Education/Health Promotion40FemaleSenior ResearcherHealth Care Management49FemaleSenior ResearcherHealth Care Management45FemaleSenior ResearcherHealth Care Management37FemaleSenior ResearcherHealth Care Management46FemaleSenior ResearcherMental Health50FemaleSenior ResearcherOral Health35MaleResearch FellowCommunity Medicine45MaleSenior ResearcherGeneral Practitioner45MaleResearch FellowMaternal and Child Health51FemaleSenior Researcher

Content validity {#Sec5}
----------------

A group of 15 experts in public health was invited to assess the questionnaire. First, we asked the experts to check the items for relevance, clarity and simplicity on a 4-point Likert scale that comprised the options very relevant, relevant, relatively relevant, and not relevant. The experts were then asked to indicate necessity of each item by rating a 3-point Likert scale of essential, useful but not essential, and not essential. Next, experts were asked to comment on wording, and grammar. As a result, 19 items were removed and a provisional version of the questionnaire with 47 items was provided.

Face validity {#Sec6}
-------------

To determine the face validity of the questionnaire, 10 individuals aged 18--65 years were selected using a purposive sampling to verify the clarity, relevance and difficulty of each item. None of items were removed or changed at this stage and the Health Literacy Instrument for Adults (HELIA) was prepared for psychometric analysis.

Main study {#Sec7}
----------

i.**Design and data collection**: Psychometric properties of the HELIA were examined by conducting a cross sectional study. In this regard, a random sample of adults aged 18 to 65 and living in Tehran was recruited. The sample size was calculated as the number of items in the questionnaire multiplied by 5 \[[@CR29]\]. The participants completed the HELIA at their homes under trained interviewers' supervision. Demographic data including the participants' age, gender, education, job and source of health information, were also recorded.ii.**Statistical analysis:** The structural validity and reliability of the HELIA were examined using Exploratory Factor Analysis (EFA) with varimax rotation and internal consistency respectively. The Kaiser-Meyer-Olkin (KMO) and Bartlett's Test of Sphericity were used to determine the appropriateness of the sample for factor analysis \[[@CR30], [@CR31]\]. Eigenvalues above 1 and factor loadings greater than or equal to 0.50 were considered appropriate to verify the number of possible underlying factors. Furthermore, confirmatory factor analysis was performed while a five-factor model (access, reading, understanding, appraisal and behavioral intention) was specified. Several goodness-of-fit indicators including: chi-square ratio (χ2/df), goodness of fit index (GFI), the root mean square error of approximation (RMSEA), standardized root mean square residual (SRMR), normed fit index (NFI) and comparative fit index (CFI) were selected for reporting the analysis outcomes. The following thresholds were considered to verify the model's goodness of fit: χ2/df \< 2.0, CFI, NFI, NNFI, and GFI ≥ 0.90--0.95, SRMR ≤0.05--0.08, and RMSEA ≤0.05--0.06 \[[@CR32]--[@CR35]\]. Finally, the Cronbach's alpha coefficient (acceptable level of 0.7) for each dimension and the whole scale was calculated to examine internal consistency \[[@CR36]\]. Additionally the Intraclass Correlation Coefficient (ICC) was calculated by performing test-retest analysis to establish instrument stability. For this purpose, a convenience sample of 30 individuals aged 18 to 65 (mean age 34.9 ± 10.1, 18 female and 12 male) attending to a health center in Tehran was recruited. They have completed the questionnaire twice with a 1-week interval. The correlations of 0.75 or higher were considered satisfactory \[[@CR37]\]. All statistical analyses were performed using SPSS version 17.0. The confirmatory factor analysis was performed using LISREL 8.8 software.

Results {#Sec8}
=======

Demographic characteristics {#Sec9}
---------------------------

In all 336 adults aged 18 to 65 took part in the study and completed the questionnaire. Of these, 13 individuals were excluded due to incomplete response to the questionnaire. Thus, the data obtained from 323 participants were analyzed. The mean age of participants was 37.89 ± 13.31 years, 54% were females, and 39% were housewives. The characteristics of participants are shown in Table [3](#Tab3){ref-type="table"}. Table 3Demographic characteristics of the study participants (*n* = 323)AllMale (***n*** = 147)Female (***n*** = 176)No. (%)No. (%)No. (%)**Age groups** 18--30117 (36.2)54 (36.7)63 (35.8) 31--4290 (27.9)38 (25.9)52 (29.5) 43--5467 (20.7)30 (20.4)37 (21.0) 55--6549 (15.2)25 (17.0)24 (13.6)**Education (years)** 1--965 (20.1)25 (17.0)40 (22.7) 10--12133 (41.2)58 (39.5)75 (42.6)  ≥ 13125 (38.7)64 (43.5)61 (34.7)**Occupation** Employed101 (31.3)82 (55.8)19 (10.8) Student45 (13.9)25 (17.0)20 (11.4) Retired29 (9.0)21 (14.3)8 (4.5) Housewife125 (38.7)--125 (71.0) Unemployed23 (7.1)19 (12.9)4 (2.3)**Source of health information**^**a**^ TV/Radio173 (26.3)74(25.3)99(27.0) Physicians/Health providers161 (24.4)76(26.0)85(23.2) Newspapers/Journals93 (14.1)44(15.1)49(13.4) Friends, Relatives87 (13.2)39(13.4)48(13.1) Internet76 (11.5)36(12.3)40(10.9) Book/Booklets/Pamphlets45 (6.8)12(4.1)33(9.0) Interactive voice response (IVR)11 (1.7)5(1.7)6(1.6) No answer13 (2.0)6(2.1)7 (1.9)^a^ Since the respondents could indicate several sources the numbers exceed the total sample size

Factor structure {#Sec10}
----------------

1\. Exploratory factor analysis: The adequacy of sample size was confirmed by KMO and Bartlett's Test of Sphericity (KMO = 0.919 and χ2 = 4101.78, *p* \<  0.0001). The initial analysis indicated a 9-factor solution with eigenvalues greater than 1 that jointly accounted for 58.9% of the variance observed. After careful assessment, four factors were excluded for the following reasons:

a\. There was a factor with two items more relevant to behavioral intension and thus the factor was excluded and the items conjugated to factor 1 (behavioral intension subscale).

b\. Item loading on three factors did not satisfy the expected threshold. Examples of some low loading items read as follows: I can find health information about physical activity such as walking and exercise; I can understand health information on diet and obesity; I can fill-in medical forms when needed.

Thus after deletion of the low loading items (with one exception), eventually 33 items were loaded on 5 factors: access to information (4 items), reading (6 items), understanding (7 items), appraisal (4 items) and behavioral intention (12 items), that jointly accounted for 52.9% of the variance observed. The detailed results are shown in Table [4](#Tab4){ref-type="table"} \[Additional file [1](#MOESM1){ref-type="media"}\]. Table 4The results obtained from exploratory factor analysis for the HELIAItemF1F 2F 3F 4F 5Reading educational materials about health (booklets, pamphlets, leaflets) is easy for me.0.1720.0610.2010.163**0.656**Reading written instructions from doctors, dentists and health workers about my illness is easy for me.0.1480.1540.2870.086**0.551**Reading medical and dental forms (such as admissions, consent, filing, etc. in hospitals and medical centers) is easy for me.0.0690.3070.2170.010**0.700**Reading leaflets and instructions for laboratory testing, ultrasound or radiology is easy for me.0.1680.1860.0770.117**0.701**I can find health information from different sources when I need such information.0.0350.121**0.641**0.1250.244I can find health information about healthy eating.0.1250.137**0.683**0.2180.159I can find health information on mental health such as depression and stress.0.0900.072**0.754**0.1120.044I can find health information about a specific disease when I need to.0.1560.258**0.691**(0.058)0.053I can find health information for some health problems and diseases such as high blood pressure, high blood sugar and high lipid levels.0.2040.197**0.557**0.0790.241I can find health information about harmful effects of tobacco and smoking.0.1910.060**0.445**0.2540.204I can understand the recommendations for a healthy diet.0.295**0.587**0.2300.2070.097I can understand when my physician explains about my illness.0.172**0.726**0.1290.1820.048I can understand the meaning when reading medical forms (such as admissions, consents, filings, etc.) in hospitals and health centers.0.152**0.616**0.1700.1470.314I can understand signage guidelines in hospitals, clinics and health centers.0.201**0.574**0.0690.2270.308I can understand drug information on labels.0.239**0.698**0.1140.1630.122I can understand the risks, and benefits of drugs prescribed by my physician.0.204**0.743**0.1830.1100.035I can understand written information before testing, ultrasound or radiology.0.150**0.627**0.1580.1100.255I can evaluate health-related information on the Internet.0.1270.1360.185**0.603**0.105I can evaluate health-related information broadcast on television and radio.0.2510.1920.114**0.764**0.104I can assess the accuracy of health-related recommendations I receive from relatives and friends.0.2380.2760.198**0.680**0.057I can communicate trusted health information to others.0.2530.3030.079**0.587**0.175When facing an illness, I know where to go or with whometo speak.**0.510**0.2300.3330.0440.036When physician suggests that I should take antibiotic capsules three times a day I know that I should take one tablet every 8 h.**0.579**0.2440.1080.2160.099I do not cut my medications without my physician's permission, even if symptoms disappear.**0.666**0.1170.176(0.005)0.064If anyone from my first-degree relatives develops cancer (such as prostate, breast, cervix, colon, etc.), I see a doctor to examine me.**0.665**0.020(0.018)0.2120.129I avoid doing or eating things that increase my blood pressure.**0.644**0.2130.0970.1900.069I visit my physician for regular checkups.**0.698**(0.063)0.1450.1160.139I am health-conscious in any situation.**0.651**0.1210.0680.1390.056If needed, I ask my physician or health care team questions about my disease.**0.590**0.3380.1180.1420.075I buy dairy products (milk, yoghurt, cheese, etc.) according to their fat percentage.**0.637**0.2350.155(0.065)0.085I avoid using substances that increase my weight.**0.620**0.1570.0580.0430.193I use a seat belt when driving.**0.608**0.2890.0510.3180.101I consider the food labels when shopping.**0.649**0.1800.0840.2760.046**Eigenvalue5.4504.0403.1132.5172.368Explained Variance (%)16.51412.2439.4347.6277.176Cumulative Variance (%)16.51428.75738.19245.81952.995**Factor 1. Decision-making/ behavioral intention, Factor 2. Understanding, Factor 3. Access to information, Factor 4. Appraisal, Factor 5. Reading

2\. Confirmatory factor analysis: The result obtained from the confirmatory factor analysis is depicted in Fig. [1](#Fig1){ref-type="fig"}. The results provided a good fit to the data. The fit indexes were as follows: χ^2^ = 778.33; χ^2^/df = 1.60; SRMR = 0.049; RMSEA (90% CI) = 0.043 (0.038--0.049); CFI = 0.98; NFI = 0.95; and NNFI = 0.98; GFI = 0.87 (Table [5](#Tab5){ref-type="table"}). The correlations between latent factors are also presented in Table [6](#Tab6){ref-type="table"}. Fig. 1The result obtained from confirmatory factor analysis for the HLIATable 5Fit indices and their acceptable thresholds in confirmatory factor analysisFit IndexValues**Chi-Square χ2**815.90 (*P* = 0.001)**Relative χ2** (χ2/df)1.68**RMSEA** (Root Mean Square Error of Approximation)0.046**GFI** (Goodness-of-fit index)0.87**SRMR** (Standardized root mean square residual)0.053**NFI** (Normed fit index)0.95**NNFI** (Non-normed fit index)0.98**CFI** (Comparative fit index)0.98Table 6Correlations between latent factors obtained form confirmatory factor analysisReAcUnApDe**1.** Reading (Re)1**2.** Access to information (Ac)0.671**3.** Understanding (Un)0.660.601**4. A**ppraisal (Ap)0.530.540.681**5.** Decision making/behavioral intention (De)0.510.510.660.661

Reliability {#Sec11}
-----------

Reliability was assessed by estimating the Cronbach's alpha coefficient. The results showed that all factors had acceptable internal consistency. The Cronbach's alpha coefficient for each subscale and the questionnaire as a whole ranged from 0.72 to 0.89 (Table [7](#Tab7){ref-type="table"}). Further analysis indicated that the alpha coefficient could not be improved if any further items deleted. The stability of the HELIA and its sub-scales as measured by the Intraclass Correlation Coefficient (ICC) was also found to be satisfactory. All ICCs were above acceptable threshold (Table [7](#Tab7){ref-type="table"}). Table 7Cronbach's α coefficient and ICC for the HELIA and its subscalesDomainNumber of itemsCronbach's α coefficientIntraclass Correlation Coefficient (ICC)**Reading**40.720.86**Access to information**60.790.91**Understanding**70.860.81**Appraisal**40.770.76**Decision making/behavioral intention**120.890.87**The scale**330.930.84

Health literacy {#Sec12}
---------------

The mean health literacy score for the study sample was 76.3 (SD = 15.1). Overall 78.6% of the respondents showed adequate health literacy while the remaing 21.4% had limited health literacy. There was no significant difference in health literacy among male and female respondents (*P* = 0.33), although women scored higher compared to male respondents (77.5 vs. 74.9 respectively). However, health literacy score was sginficatly different among people who differed in age, education, and employment status as expected. These are presented in Table [8](#Tab8){ref-type="table"}. The scoring manual for the HELIA is supplemented (Additional file [2](#MOESM2){ref-type="media"}). Table 8Health literacy based on demographic variablesHealth lieracy scoreLimited health literacyAdequate health literacyMean (SD)No. (%)No. (%)P^**a**^**Age**0.045 18--3075.8 (13.7)23 (33.3)94 (37.0) 31--4280.4 (12.6)12 (17.4)78 (30.7) 43--5474.1 (15.0)20 (29.0)47 (18.5) 55--6573.0 (20.6)14 (20.3)35 (13.8)**Gender**0.33 Female77.5 (14.8)34 (49.3)142 (55.9) Male74.9 (15.3)35 (50.7)112 (44.1)**Education (years)**\<  0.001 1--966.8 (18.4)29 (42.0)36 (14.2) 10--1276.5 (12.2)24 (34.8)109 (42.9) 13 ≥81.1 (13.7)16 (23.2)109 (42.9)**Employment**0.004 Employed78.6 (12.3)16 (23.2)85 (33.5) Student79.3 (12.4)5 (7.2)40 (15.7) Retired77.2 (17.7)6 (8.7)23 (9.1) Housewife75.0 (15.9)31 (44.9)94 (37.0) Unemployed66.6 (19.4)11 (15.9)12(4.7)**Total**76.3 (15.1)69 (21.4)254 (78.6)^a^ Dervided from Chi-square

Discussion {#Sec13}
==========

The findings showed that the HELIA is a valid instrument for measuring health literacy among adult populations and could be considered as a useful measure along with other recently developed instruments \[[@CR16], [@CR17], [@CR38], [@CR39]\]. However, it is important to note that although the methods we used were scientific, they were traditional and not as strong as the methods of two recently developed measures \[[@CR16], [@CR17]\]. For instance, for development of the Health Literacy Questionnaire (HLQ) Osborne et al. followed a validity-driven method that involved systematic grounded approaches in which existing theories were not considered until later in the development process of the questionnaire \[[@CR16]\]. In fact, they first focused on individuals' and professionals' lived experiences and then used the definition of health literacy proposed by the World Health Organization.

The HELIA has a multidimensional structure that can be easily used for public health purposes. Although not identical to the HELIA, the European Health Literacy Survey is also a relatively comprehensive instrument. It has two sections, a core health literacy section and a section on determinants and outcomes associated with health literacy. Indeed in the European Health Literacy Survey model 'health literacy refers to an evolving set of competencies that do not remain static over time and can be regarded as a means to an end rather than a fixed state, to which a person should aspire' \[[@CR17]\]. However, the very well known and popular instruments cover only a few dimensions of health literacy and none assess the broad range of abilities such as access to information, reading, understanding, appraisal, and decision making (behavioral intention). For example, the Test of Functional Health Literacy in Adults (TOFHLA) assesses only reading, comprehension and numeracy skills and it seems that completion of this test would be difficult for those who are not well educated to complete. The Rapid Estimate of Adult Literacy in Medicine (REALM), another well-known scale for measuring health literacy, is also examine only reading and recognition of medical words. Although it is a brief and easy to use instrument, it comprises just one dimension.

The HELIA contains five subscales (dimensions), which we believe is an important feature of this instrument covering the basic concept and constructs that build the meaning of health literacy. Additionally the items that included in the HELIA are relevant to public health in general and to healthy life styles in particular. In fact, underlying concepts included in the instrument cover the three most important global public health topics, which are issues related to cardiovascular diseases (nutrition items), cancers and accidents. These topics were arranged in a way that people with both limited literacy and a high level of education could easily respond to items. We did not want to test people's knowledge but rather were interested in examining skills relevant to health literacy. Indeed, we believe a range of people with education ranging from primary to higher could relate the items to themselves and provide honest responses to the questionnaire. However, one should notice that the current version of the HELIA has some limitations. For instance, because numeracy skill is an important issue in a health care context, it is necessary to add a few more items to the questionnaire.

Nevertheless all these efforts should be greeted because relying on one measure might not properly help policy and practice. It is argued that since social, environmental and cultural factors influence health literacy in different populations, the need for integration of definitions and models of health literacy are essential \[[@CR40]\]. In this respect, it seems that items addressing numerical literacy and media literacy might also be necessary in new versions of existing health literacy instruments including the HELIA. Furthermore, to measure how valid the invented instrument is, it is necessary to compare the results of measurements with other recognized instruments and to show that at least some scales show comparable results (concurrent or criterion validity). The current study did not include such analysis and future studies should therefore employ a previously validated instrument and report on concurrent or criterion validity. One more limitation is the fact that the instrument was tested in one location using a cross-sectional approach and stability (test-retest analysis) was examined in a separate sample. Finally, it is important to remember that no external assessment was applied for the HELIA to objectively assess different skills. For instance when the respondent says that she or he is always understands the content, all the answers the respondents give are self-estimated skills and not objective ones. Thus, some measures should be integrated into the questionnaire to assess actual skills.

Conclusion {#Sec14}
==========

The results showed that the Health Literacy Instrument for Adults (HELIA) is a valid and reliable measure for assessing health literacy among adults.

Supplementary information
=========================
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**Additional file 1.** The HELIA English version. **Additional file 2.** The scoring manual for the HELIA.
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